Efficient identification and quantification of proteins using isotope-coded 1-(6-methylnicotinoyloxy)succinimides by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
We describe a convenient and useful method for the identification and relative quantification of proteins using light and heavy reagents, 1-(6-methylnicotinoyloxy)succinimides (6-CH(3)-Nic-NHS and 6-CD(3)-Nic-NHS, respectively). This method is based on the chemical derivatization of amino groups of tryptic peptides with these reagents, i.e., the basic moiety of the reagents thus incorporated into both the N-terminal amino group and the epsilon-amino group of the lysine residue would improve the ionization efficiency of tryptic peptides. An increase in protein sequence coverage is achieved by derivatization with these reagents or by combination of mass values before and after derivatization. Since a combination of 6-CH(3)-Nic-NHS and d(3)-labeled reagent (6-CD(3)-Nic-NHS) generates a 3 Da mass difference per reaction site, the d(3)-labeled reagent shifts the mass values of d(0)-labeled peptides according to the number of reactive amino groups in the peptides. In the case of tryptic peptides, the mass values of C-terminal arginine and lysine peptides are shifted by 3 and 6 Da, respectively. Further, the 3 Da mass difference between 6-CH(3)-Nic-NHS and 6-CD(3)-Nic-NHS offers a means for the relative quantification of protein by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.